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(12 segments in apical view) was independently assessed in both methods. Results: 
Heart rate increased from 68 bpm at baseline to 135 bpm (87% of age predicted maximal 
heart rate) at peak stress. CK image was successfully obtained in all patients at baseline 
and 33/36 patients at peak stress. CK tracked endocsrdial motion accurately in 93% 
(402/432) of LV segments at baseline and 86% (371/432) at peak stress. Concordance 
rate of normal and abnormal WM between two methods was 86% (344/402, Kappa 0.59) 
at baseline and 84% (313/371, Kappa 0.56) at peak stress. Among 33 patients who had 
completed both methods, standard quad screen display showed abnormal DSE results in 
13/33 patients and 21/99 vascular territories. Sensitivity, specificity and diagnostic accu- 
racy of CK for detecting abnormal findings were 69% (9/13), 90% (18/20) and 82% (27/ 
33) in patients and 57% (12/21), 96% (75/78) and 88% (67/99) in vascular territories. 
Conclusion: The application of CK was highly feasible during contrast-enhanced DSE 
and would provide objective assessment of WM. This method may result in a valuable 
adjunct to conventional visual interpretation of DSE. 
1164-62 Risk Stratification and Prognosis in Patients With 
Known or Suspected Ischemlc Heart Disease: A Stress 
Echocardlographlc Study of 1,425 Patients 
Siu-Sun Yao, Marcin Kowalski, Asif Malik, Ramzan Zakir, Ehtasham Qureshi, Vijay Patel, 
Binoy Singh, Farooq A. Chaudhry, SL Luke's Roosevelt Hospital Center and Columbia 
Universi~ New York, New York. 
Background: Stress echo is an established technique for the diagnosis of CAD. However, 
risk stratification and prognosis using stress echo are not defined. 
Methods: We evaluated 1425 pts (59¢13 yrs, 51% male) undergoing stress echo (34% 
treadmill, 66% dobutamine). Resting left ventdcular ejection fraction (LVEF) and regional 
wall motion was assessed by consensus of 2 readers. LV was divided as standard 16- 
segment model, 5-point scale for wall motion. Peak wall motion score index (WMSI) fol- 
lowing stress was derived from cumulative sum score of 16 segments divided by number 
of visualized segments. 1 year followup (mean 2.6±0.9 yrs) for confirmed myocardial inf- 
arction (n=11) and cardiac death (n=14) were obtained. 
Results: By univadate analysis, peak WMSI (p<0.0001) and LVEF (p<0.0001) were sig- 
nificant predictors of cardiac events. Peak WMSI effectively risk stratified pts into low 
(0.7%), intermediate (3.1%) and high risk (5.3%) groups for cardiac events (p<0.0001). 
An LVEF threshold of 40% provided further risk stratification of mild to moderately 
(WMS1=1.1-1.7) and markedly (WMSI>I.7) abnormal studies [graph]. In a multivariate 
logistic regression model, LVEF superceded peak WMSI as the best independent predic- 
tor of cardiac events (p=0.0035). 
Conclusions: Stress echo yields incremental prognostic information for risk stratification 
of pts. A normal stress echo (peak WMSI=I.0) confers a benign prognosis (0.7% event 
rate). Peak WMSI>I.7 and LVEF<40% are independent markers of poor prognosis. 
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1164-63 Noninvasive Diagnosis of Restenosls by Tranethoracic 
Doppler Echocardiography After Percutaneoue 
Coronary Intervention: Comparison With 201-TI SPECT 
Kumiko Hirata, Hiroyuki Watanabe, Koutaro Tokai, Ryo Otsuka, Takashi Muro, Masakazu 
Teragaki, Junichi Yoshikawa, Osaka City University Medical School, Osaka, Japan. 
Background and Purpose: Coronary flow velocity reserve (CFVR) determined by tran- 
sthoracic Doppler echocardiography ('I-I'DE) is useful for the physiologic assessment of 
coronary artery stenosis. However, feasibility of this method in diagnosing restenosis has 
not been evaluated, which plays a crucial role in treatment of the patient after PCI. There- 
fore, the purpose of this study was 10 diagnose the restenosis after PCI using CFVR 
measurement by TTDE. Methods: We studied consecutive 53 patients six months after 
successful PCI for the LAD lesions for relief of stable angina pectods. The flow velocity in 
the distal LAD was measured by TI'DE both at rest and during intravenous infusion of 
adenosine. CFVR was calculated as the ratio of hyperemic to basal mean diastolic flow 
velocities. We defined reversible perfusion defect in exercise TF201 single-photon emis- 
sion computed tomography (SPECT) as a physiological diagnostic of restenosis. The 
CFVR measurements by "I-rDE were compared with the results of SPECT. Results: 
Complete "I-I'DE data were acquired for 51 of 53 study patients. Contrast agent was used 
to obtain adequate Doppler signals in 6 patients. There were 9 patients with CFVR<2, 42 
patients with CFVR32. Of these 51 patients, TI-201 SPECT confirmed reversible perfu- 
sion defects in the LAD territories in 10 patients. CFVR<2 predicted restenosis deter- 
mined by TI-201 SPECT, with a sensitivity and specificity of 100% and 90%, respectively. 
Conclusions: Noninvasive measurement of CFVR by TTDE accurately reflects physio- 
logical severity of coronary narrowing due to restenosis after PCI. This method has pos- 
sibility to decline the number of unnecessary TI-20t SPECT following PCI. 
JACC March 6, 2002 
1164-64 Segmental Early Relaxation Phenomenon in Stress 
Echocardiography Incidence, Clinical Features, and 
Patient Demographics of a Distinct Phenomenon: A 
Pilot Study 
Omar Obeidat. Karthik Ananthasubramaniam, Mohsin Alam, Muhammed Arida, Mouaz 
AI-Mallah, Henry Ford Heart and Vascular Institute, Detroit, Michigan. 
Background: Segmental Early Relaxation Phenomenon (SERP) is a sudden localized 
outward bulging of a portion of left ventdcular (LV) wall occurring in the early phase of 
isovolumic relaxation pedod. We conducted a study to address the incidence and clinical 
features of SERP in stress echocardiography. 
Methods: Digitized Echocardiographic images of 244 consecutive patients (pts) under- 
going exercise or dobutamine echocardiography were analyzed. Pts with Left bundle 
branch block, poor endocardial visualization or needing contrast were excluded. SERP 
was diagnosed by using frame by frame analysis of LV wall motion after peak systole 
prior to mitral valve opening at rest and post stress. 
Results: Stress associated SERP was observed in 71(29.1%)pts, 25 pts had more than 
one segment involved. Only 5 pts had resting SERP with 2 persisting with stress. Only 96 
of 3658 analyzed segments were positive for SERP. The apical septum was most com- 
monly involved (49%) and mid septum in 18%. Only 5/96 (5.2%) had new hypokir~esis 
and SERP in the same segment. Patients with SERP had a lesser incidence of hyperten- 
sion than those without. 
Conclusions: 1 .SERP is a distinct and relatively common stress echocardiographic phe- 
nomenon regardless of type of stress, predominantly seen in apical septum. 2. It should 
not be mistaken for atypical septal motion or ischemic response and seems not related to 
previous history of coronary disease. 3. Angiographic orrelation is needed to delineate 
its true clinical and prognostic significance. 
Patients Characteristics 
Variables SERP(71) No SERP (173) P-value 
Exercise Echocardiography 61(86%) 133(77%) NS 
Dobutamine Echocardiography 10(14%) 40(23%) NS 
AGE (mean years) 54 58 0.32 
SEX (males %) 56% 50% 0.48 
Hypertension 45% 58% 0.015* 
Diabetes 17% 17% NS 
Hyperlipidemia 38% 51% NS 
History of coronary artery disease 13% 20% 0.20 
Smoking 27% 28% NS 
Ejection Fraction %(mean) 52% 52% NS 
EKG changes with stress 18% 12% 0.16 
1164-65 The Effect of Dobutamine Stress on Ejection and Filling 
Hemodynamics in Dilated Cerdlomyopathy 
Alison Duncan, Christine O'Sullivan, Michael Henein, Derek Gibson, The Royal 
Brompton Hospital, london, United Kingdom. 
Aim: To study the effect of pharmacological stress on ejection and filling times in patients 
with dilated cardiomyopathy (DCM) and impaired activation. 
Methods: 59 DCM patients were studied during dobutamine stress: 34 ischemic DCM (20 
normal activation, IsDCM-NA, and 14 left bundle branch block, IsDCM-LBBB) and 25 
idiopathic DCM (15 IdDCM-NA and 10 IdDCM-LBBB). LV ejection and filling times were 
assessed using Doppler echocardiography (expressed in s/min). 
Results: In IdDCM-NA, ejection and filling times increased with stress (19±2 to 22±4, and 
29±4 to 31±6 s/min respectively, both p<0.005), so that total isovolumic period (TIP) fell 
(13 to 6 s/rain, p<0.001). In IdDCM-LBBB, filling time, and thus TIP, were 7 s/rain shorter 
than IdDCM-NA at rest (p<0.001). With stress, ejection and filling times increased (18±3 
to 22±2, and 22±4 to 27±4 s/rain respectively, both p<0.005), so that TIP fell (20 to 11 s/ 
min, p<0.001). The fall in TIP correlated with QRS shortening (IdDCM-NA: 99±8 to 
95±14ms, p<0.001, r=0.87; IdDCM-LBBB: 164±14 to 156±t4ms, p<0.01, r=0.91). Ejec- 
tion and filling times were similar in IsDCM-NA compared to IdDCM-NA at rest. Filling 
time did not change with stress, and although ejection time increased (20±2 to 22±2 s/ 
min, p<0.O05), TIP (11 s/min at rest) failed to fall. In IsDCM-LBBB, ejection and filling 
times were shorter at rest than IsDCM-NA (18±3 s/min, p<0.01, and 22±4 s/min, both 
p<0.001) and neither increased with stress. At peak stress TIP was 20 s/min (9 s/min 
longer than IdDCM-LBBB and 11 s,'min longer than IsDCM-NA, both p<0.001). QRS 
duration broadened in IsDCM-NA (96±12 to 102±12ms, p<0.01), but did not change in 
IsDCM-LBBB. There was no correlation between QRS and TIP in either ischemic group. 
Conclusion: In DCM, LBBB reduces the time available for ejection and filling at rest. In 
IdDCM, QRS shortening is associated with a fall in the isovolumic period at peak stress, 
irrespective of resting activation. By contrast, in IsDCM, the isovolumic pedod is unal- 
tered during stress. When coronary disease and LBBB are combined, one-third of the 
cardiac cycle at peak stress is neither ejecting nor filling, which may explain the impaired 
cardiac output response to tachycardia in these patients. 
1164-66 Histological Dedlfferentiation Associated With 
Functional Dedifferentiation Identified With Dobutamlne 
Stress in a Pig Model of Chronic Ischemia 
Monika Szilard. Xiaoshun Liu, Yanming Huang, Eric Verbeken, Frans Van De Weft, Ivan 
De Scheerder, University Hospital Gasthuisberg KU Leuven, Leuven, Belgium. 
Dobutamina stress (DSE) is a standard method used to detect myocardial viability in 
patients with chronic LV dysfunction. The aim was to quantify the histologic changes in 
DSE induced responses in "at-risk" chronic dysfunctional myocardium (CDM). 
JACC March 6, 2002 
Methods: Gradually occluding coronary stent was placed in the LAD to produce CDM in 
49 pigs. Weekly 2D-echo studies postimplantation confirmed the progressive reduction in 
function in area "at-risk". At 4-5 weeks pre-sacrifice, the potential viability in "at-risk" seg- 
ments was determined with DSE, followed by histomorphometdc evaluation of the head. 
Six animals served as controls. 
Results: Of the 98 analyzed "at-risk" segments, 54 showed sustained improvement (SI), 
18 biphasic (BR), 12 worsening (W) and 14 no change (NC) response. 
2D-Echo Morphometry Histomorphometry 
Wall DSE Score Coronary Tm-tib (%) Tm-gly (%) 
Thickening (%) stenosis (%) 
Control 46±4 1.0±0 0±0 0.8±1.9 
SI 25±7 2.8±0.5 70±15 2.8±4.4 18.5±13.81- 
BR 20±7 3.7±0.4 78±12 8.7±15.7 21.8±21.11- 
W 11±8 3.9±0.2 88±9 35.8±25.3* 10.5±10.4 
NC 4±5 4.9±0.2 95±4 50.9±15.5" 5.5±5.9 
*p<0.05 vs Control, SI and BR.tp<0.05 vs Control and NC. 
In area "at-risk" with increasing coronary stenosis sevedty stepwise histological changes 
were observed, from minimal increase in transmural (Tm) fibrosis, showing Sl with DSE, 
to high degree of Tm-fibrosis, showing NC with DSE. A significant increase of myolysis 
with increased Tm-glycogen was observed in "at-risk" segments showing SI and BR with 
DSE. 
Conclusions: Stepwise "functional dedifferantiation" (CDM and gradual loss of contractile 
reserve) was associated with histological "dedifferentiation" (increasing degree of inter- 
stitial fibrosis and myolysis). 
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1165MP-121 Dobutamine Stress Echo May Not Always Accurately 
Predict Segment Viability in Chronic Global LV 
Ischemia: An Experimental Study 
Monika Szilard, Frank Weidemann, Xiaoshun Liu, Yanming Huang, Alex Maes, Jan 
D'Hooge, Bad Bijnens, Erik Verbeken, Luc Mortelmans, Frans Van De Wedt, Ivan De 
Scheerder, George Suthedand, University Hospital Gasthuisberg, KU Leuven, Leuven, 
Belgium. 
Provocative stress testing is a standard method used to detect potential segment viability 
in patients with chronic ischemic LV dysfunction. To quantify Dobutamine (DOB) induced 
changes in global ischemia and to determine whether a lack of response always means a 
segment is non-viable the following study was undertaken using ultrasonic strain rate 
(SR) and strain (S) imaging. Methods: Two OCClUding stents were placed in the Cx and 
LAD coronary arteries in a pig model (n=19) to produce chronic global LV ischemia. 
Weekly ultrasound studies postimplantation confirmed a progressive global reduction in 
LV function. At 4-5 weeks, a pre-secrifice DSE was carried out. Maximal radial systolic 
SR and S were calculated off-line from posterior wall. Animals were divided in 3 groups: 
group I (n=6) controls, group II (n=7) with a Cx stenosis <75%, group III (n=12) with a Cx 
stanosis >75%. PET (n=9) and histology (n=19) was used to identify segment viability. 
Results: In both diseased groups, after 4 weeks of follow-up, SR and S values were sig- 
nificantly tower than control values at rest. During incremental DOB, SR increased in 
controls and Gr II but not in Gr II1. Conversely, S increased only in the normal animals. 
sw e, Al~ u 
The "at-risk" segment was viable using PET and histology. Conclusions: In severe 
chronic global ischemia there was neither SR or S response to DOB in the viable "at-risk" 
segment. This would suggest that the lack of response to DOB may not predict segment 
viability in clinical situations where global ischemia exists. 
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1165MP-122 Reproducibility of New Tissue Doppler Parameters, 
Tissue Tracking and Strain, in Normals and in Patients 
With Acute Coronary Syndrome 
Xiao-Fano Xu, Marcelo Cameiro, Jing Ping Sun, Lucia Coleman, Jill Odabashian, Zoran 
Popovic, Allan L, Klein, Nell Greanberg, James D. Thomas, Department of 
Cardiovascular Medicine, Cleveland Clinic Foundation, Cleveland, Ohio. 
Background: Tissue tracking (TT) and strain (~), dedved from tissue Doppler, are 
parameters for quantitative assessment of regional myocardial function. However, limited 
data is available On reproducibility in normal and ischemic myocardium, Methods: 2D 
color DTI echocardiography (GENingmed Vivid Five) were performed on 11 normal vol- 
unteers (41 + 14 years old; 7 males) and 15 patients (71+ 10 years old; 10 males) with 
unstable angina and non-Q myocardial infarction. Two independent observers (A and B) 
measured "iF and systolic £ from the same apical four-chamber tissue Doppler images. 
Both inter- and intra-observer variability were analyzed and expressed as true difference 
((A- B)/1/~(A+B), %, mean + SD) and correlation coefficient (1"). Resultx: Both bias and 
especially scatter (p<0.0001) were higher for ~ vs TT. Median r was 0.99 (0.97 - 0.99) for 
TT, 0.74 (0.31 - 0.98) for s (p = 0.0005). There was no systematic under/over estimation 
by one observer. The results is shown in table for basal septal and basal lateral segment. 
Inter-obeerver Varfablllty Intra-obeerver Variability 
Tracking % Strain % Tracking % Strain % 
(mean±SD) (mean±SD) (mean±SD) (mean±SD) 
Normal Basal +0.3±2.3 +11.0±12.5 -0.9±3.5 +1.3e23.5 
(n=11) Septum 
Basal Lateral -1.6±3.0 +5.2±22.9 -0.1±3.5 +5.6±21.8 
USNnon-Q Basal -3.4±-6.2 -8.4±32.2 +0.2±8.7 -3.2±66.3 
MI (n=15) Septum 
Basel Lateral +3.3±8.2 -2.9±69.2 +2.3±11.1 +12.5±61.7 
Conclusions: TT demonstrated excellent reproducibility for both normal and ischemic 
myocardium. However, significant inter- and intra-observer variability occurred in mea- 
surement of systolic strain, particularly in ischemic myocardium. Strategies to standard- 
ize size and location of region of interest may help to lower this variability. 
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1165MP-123 Cont r ibut ion  of  Myocard ia l  Abnormal i t ies ,  Loading, and 
Hypertrophy to  LV Dys funct ion  in Hyper tens ive  
Pat ients:  A S tudy  of  U l t rasound T issue Character izat ion  
and Strain 
Satoshi Yuda. Leanne Short, Rodel Leano, Thomas Marwick, University of Queensland, 
Brisbane, QLD, Australia. 
Background. Abnormal LV filling is common but not universal in hypertensive left ventdou- 
lar hypertrophy (LVH). We sought to elucidate the relative contdbution of myocardial struc- 
tural changes, loading and hypertrophy to LV dysfunction. Methods. We studied 113 
patients; 85 (36 men, 58 ± 13 years) with hypertensive LVH (LV mass index >131 g/m 2 in 
men and >100 g/m 2 in women), and 28 controls (12 men, 55 ± 8 years) without LVH and 
with normal tilling. Pts with normal dobutamine echocardiography and no history of coronary 
artery disease were selected in order to exclude a contribution from ischemla or scar. All pts 
underwent gray scale and color tissue Doppler imaging from 3 apical views, which were 
stored and analyzed oft line. Integrated beckscatter (IB) and strain rate (SR) imaging were 
used to detect changes in structure and function; average cyclic vadation (CV) of IB, SR and 
peak systolic strain were calculated by averaging each segment. Calibrated IB intensity, cor- 
rected for pedcardlal IB intensity, was measured in the septum and postedor wall from the 
parastemal ong axis view. ResultS. Abnormal LV tilling (identified if the E wave deceleration 
time was >240 ms and/or ratio of early to late peak mitral annulus velocities <1.0) was 
present in 65 LVH patients. Pts with LVH significantly differed from controls with respect to 
all IB and strain parameters, irrespective of the presence or absence of abnormal LV filling. 
LVH pts with and without abnormal LV filling showed significant differences in CV (6.4 ± 1.0 
vs 7.3 ± 1.1 dB; p < 0.01 ) and SR (-1.33 ± 0.20 vs -1.48 ± 0.27 l/s; p < 0.01). Pts had similar 
bicod pressure, heart rate and LV systolic function, but pts with abnormal LV filling had 
greater LV mass index (174 ± 46 versus 135 ± 27 g/m2; p < 0.01). 
Conclusions. Structural and functional abnormalities can be detected in hypertensive LVH 
patients with and without abnormal LV filling. In addition to LVH, these myocardial abnormal- 
ities are likely to contribute to abnormal LV filling, and may be an eady sign of LV damage. 
9:36 a.m. 
1165MP-124 Assessment  of  Systo l ic  Funct ion  in Left  Ventr icu lar  
Aneurysms by Strain Rate Imaging: Studies at Basel ine 
and With Alteration of Function in a Chronic Animal 
Model 
Rosemary A. Rusk. Julia C. Swanson-Birchill, Crispin H. Davies, Sebastian T. Schindera, 
Michael Jones, Antoinette Kenny, Xiaokui Li, David J. Sahn, Oregon Health & Science 
Universi~ Portland, Oregon, Freeman Hospital, Newcastle upon Tyne, United Kingdom. 
Background: Assessment of regional systolic function is an important determinant in the 
management of patients with coronary artery disease. This study compared strain rates 
(SR) in normal segments and those encompassed by the ischemic aneurysm in a chronic 
animal model with LAD occlusion. Methods: The left anterior descending coronary artery 
was occluded in 8 sheep (weight 35 - 47kg)19-27 weeks prior to the ultrasonic session. 
At follow up, color tissue Doppler imaging was performed using a 2.5MHz transducer epi- 
